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Y=-38.956+0.242X1+1.495X5+0.559X6          雌性选育群体         
Y=-166.56+0.692X1+2.023X3+0.772X2+0.864X6  雌性野生群体 
Y=-33.591+0.386X1+0.467X4                 雄性选育群体 
Y=-109.212+0.965X1                        雄性野生群体 
利用日本囊对虾第四代选育群体建立 20 个选育家系，采用单因素方差分析
方法比较了各家系的生长性能，结果表明日本囊对虾不同家系体长和体质量的
差异显著，体长最大的为家系 14，除了与家系 17 无显著差异外(P>0.05)，与其
他家系差异显著(P<0.05)，体长最小的家系 11 的体长明显小于其他家系(P<0.05)。


















家系 2、14 和 17 为生长速度较快的家系。研究结果为家系选育日本囊对虾快
速生长品系奠定了理论基础。 
通过 100 d 的跟踪测定，在与中华乌塘鳢(Bostrychus sinensis)混养模式下，
当水温为 22～31.5，盐度为 15～23 时，日本囊对虾选育品系的平均体长和体质
量分别由 8 mm 和 0.006 g 增加至 112.73 mm 和 18.35 g；其生长可分为快速生长
期(30～50 日龄)、缓慢生长期(50～70 日龄)和平稳生长期(70 日龄以后)，随着日
龄的增加，体长生长速度变缓，体质量的生长拐点出现在 55 d 左右；体质量和
体长呈幂函数关系，关系式为 W=1.0×10-5L3.053，L 的指数接近 3，呈等速生长；



























Colour of Kuruma shrimp Marsupenaeus japonicus seems gorgeous and its meat 
is delicious, it has been an important aquatic economic animal since 1980s. However,  
parent shrimps used for seeding culture are excessively relied on wild resources and 
are rarely quarantined, besides, the offspring without breeding have problems of slow 
growth and low yield. All these problems have restricted the development of M. 
japonicus industry. Therefore, it is an important issue for sustainable development of 
M. japonicus to cultivate healthy postlarvae which grow fast.  
The comparison of morphological characters between the wild and breeding M. 
japonicus was also analyzed using the method of multi-variation analyses. In the same 
time, the growth traits of different families were compared and analyzed with the 
method of One-way ANOVA according to the measurement of body length and body 
weight. Results would provide data support to understand the breeding effect of M. 
japonicus. The growth characteristics of breeding M. japonicus in M. japonicus 
-Bostrychus sinensis polyculture ponds were studied according to the measurement of 
body length and body weight. The growth curve was fitted and growth rhythm was 
evaluated in order to provide fundamental information to help explore appropriate 
aquaculture mode and breeding effect of M. japonicus.  
There were significant differences in body length, carapace width and sixth 
abdominal segment width between male and female M. japonicus (P<0.05).  
Significant variations were also found in body length, first abdominal segment height,  
carapace height and tail length between different female populations while there were 
significant variations in body length, first abdominal segment height, sixth abdominal 
segment length and tail length between different male populations. The total 
discriminate accuracy was 89.26% for female populations and 100% for male 
populations, respectively. The multiple regression equations were established as 
Y=-38.956+0.242X1+1.495X5+0.559X6 for female breeding M. japonicus population,   
Y=-166.56+0.692X1+2.023X3+0.772X2+0.864X6 for female wild population, 
















Y=-109.212+0.965X1 for male wild population. 
The growing performance of twenty families were compared with the method of 
One-way ANOVA. There were significant differences in both body length and body 
weight among families(P<0.01). The body length of family 14 was much longer than 
any other family except for family 17 while the body length of family 11 was 
significantly smaller than any other family. Besides, the body weight of family 2 was 
significantly heavier than any other family except for family 14 while the body weight 
of family 11 was significantly smaller than any other family. Family 2, 14 and 17 
were families of rapid growth. Results laid the theoretical foundation for selection of 
strains with rapid growth in M. japonicus through family selection. 
The average body length and body weight of breeding M. japonicus increased 
from 8 mm and 0.006 g to 112.73 mm and 18.35 g for 100-day cultivation 
respectively when the temperature was 22～31.5 and the salinity was 15～23 in M. 
japonicus- Bostrychus sinensis polyculture ponds. The growth period of shrimps was 
devided into three stages: fast growth stage (30～50 days), slow growth stage(50～70 
days), and stationary growth stage (after 70 days). The body length increased fast in 
30～50 days, then slowed down gradually with age. The inflection of body weight 
growth was found in about 55 days; the relationship between body length and body 
weight was described by a power function: W=1.0×10-5L3.053, where the index of L 
was close to 3, indicating an isometric growth. The Von Bertallanffy equations were 
expressed as follows: L=127.45×(1-e-0.024t+0.212), W=26.77×(1-e-0.024t+0.212)3.053. In 
sum, this study provided fundamental information to help explore appropriate 
aquaculture mode and growth traits of M. japonicus.  
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第 1 章 绪论 
1.1 日本囊对虾的研究概况 
1.1.1 日本囊对虾生物学特性与生态习性 








(Malacostraca)、十足目 (Decapoda)、枝鳃亚目 (Dendrobranchiata)、对虾总科 
(Penaeoidea)、对虾科(penaeidae)、囊对虾属(Marsupenaeus)。日本囊对虾原隶属
于对虾属 Penaeus，1971 年 Tirmitzi 根据日本囊对虾的雌性交接器呈囊状，与对
虾属的其他种类不同，建立囊对虾亚属 Marsupenaeus，1997 年 Perez 和 Kensley
在《枝鳃虾类科属—世界对虾总科和樱虾总科虾类》专著中将囊对虾亚属提升为
囊对虾属，该属仅有日本囊对虾 1 个种(刘瑞玉，2003)。 
日本囊对虾甲壳光滑无毛，体被蓝褐色横斑花纹，附肢呈黄色，尾肢后部为
鲜艳的蓝色和黄色，边缘为红色。日本囊对虾体长而侧扁，分为头胸部和腹部，






















图 1-1 日本囊对虾的外部形态 
Fig.1-1 External morphology of M. japonicus 
 








的最低溶解氧为 2 mg/L(27 ℃)，其耐干能力强，比较适于长途运输。日本囊对
虾栖息海域的水深范围较广，从几米到 100 米深的水域均有分布，主要分布在水
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